Sequence requirements for maturation of the 5' terminus of human 18 S rRNA in vitro.
Creation of the mature 5' terminus of human 18 S rRNA in vitro occurs via a two-step processing reaction. In the first step, an endonucleolytic activity found in HeLa cell nucleolar extract cleaves an rRNA precursor spanning the external transcribed spacer-18 S boundary at a position 3 bases upstream from the mature 18 S terminus leaving 2',3'-cyclic phosphate, 5' hydroxyl termini. In the second step, a nucleolytic activity(s) found in HeLa cell cytoplasmic extract removes the 3 extra bases and creates the authentic 5'-phosphorylated terminus of 18 S rRNA. Here we have examined the sequence requirements for the trimming reaction. The trimming activity(s), in addition to requiring a 5' hydroxyl terminus, prefers the naturally occurring adenosine as the 5'-terminal base. By a combination of deletion, site-directed mutagenesis, and chemical modification interference approaches we have also identified a region of 18 S rRNA spanning bases +6 to +25 (with respect to the mature 5' end) which comprises a critical recognition sequence for the trimming activity(s).